Sema4D-plexin-B1 implicated in regulation of dendritic spine density through RhoA/ROCK pathway.
Plexin-B1, Sema4D receptor, mediates retraction and extension signals in axon guidance by associating with PDZ-containing Rho guanine nucleotide exchange factors (PDZ-RhoGEFs) which can activate a small Rho GTPase RhoA. RhoA is implicated in spine formation by rearranging actin cytoskeleton. Exogenous application of Sema4D to cultured neurons caused activation of RhoA, increase of spine density and changes in spine shape. Sema4D-induced changes in spine density were blocked by either Rho-kinase (a downstream of RhoA, ROCK) inhibitor Y-27632 or by overexpression of plexin-B1 mutant lacking the C-terminus which no longer associates with PDZ-RhoGEFs. This study suggests that Sema4D-plexin-B1 play a crucial role in spine formation by regulating RhoA/ROCK pathway.